The adrenal gland of the inbred wild-colored mastomys (Praomys coucha), MWC showed clear sex differences in both weight and cortical zonation [4, 61 , and was characteristic of the distinctive border zone in females, broad zona (z.) reticularis in males and meagre z. reticularis in females [4, 61 . The thickness and constituting elements of the border zone changed according to the reproductive status, especially with lactation [51. The changes in the cells constituting the border zone may suggest a specific turnover mechanism in the steroidogenic cells of the mastomys [5] . Since the ovary is known as another major steroidogenic organ in addition to the function of the gamete production, the present study was conducted to examine the major organ weights and ovarian histology in relation to reproductive activity. As the lactation was suggested to have a special influence upon the border zone formation [4,51, uniparous females with or without nursing were also examined.
Materials and Methods
Animals were bred and kept as described previously [41. This study included 20 female MWC mastomys aged between 70 to 133 days and different in reproductive conditions. They consisted of five groups, four animals in each group I contained virgins ; group II females close to the termination of the first pregnancy ; group III those on day 2 after the first delivery ; group IV those on day 22 after the first delivery when their young were weaned ; and group V those on day 22 after the first delivery whose babies had been removed on day 2. In groups III and V, mothers were allowed to nurse their babies for 2 days after delivery to ascertain that they had normal litter size and initiated to nurse their babies normally, since mastomys sometimes showed active cannibalism immediately after delivery [6] .
Animals were killed by chloroform overdose as described previously [4] . Body, liver, Body and organ weights were compared among all groups.
The body weight was the smallest in group I among 5 groups. It increased significantly in group II (P<0.02) , but did not change significantly in groups III to V. The liver weight was smaller in groups I and V than in the others. It increased significantly in group II (P<0.01) and kept the increased level in groups III and IV, but decreased significantly in group V (P <0.01). The spleen weight increased significantly in group II (P<0.001), decreased significantly in group III (P<0.01) and kept the decreased level in groups IV and V. The kidney weight was significantly smaller in group I than in group III (P<0.05) and IV (P<0.01) , and in group V than in group IV (P<0.05) . The pituitary weight was significantly larger in group III than in groups I (P<0.05) , IV (P <0.05) and V (P<0.02). The adrenal weight did not change significantly through groups I to IV, but was significantly smaller in group V than in groups III (P<0.01) and IV (P<0.02). The ovary weight was smaller in groups I and V than in the others. It increased significantly in group II (P<0.02) , kept the increased level in groups III and IV, and decreased significantly in group V (P<0.001) . The uterus weight was significantly smaller in group I than in III (P <0.01) or IV (P<0.05) and in group V than in III (P<0.05).
2. Microscopic examination : Ovaries were enveloped in a thin capsule and consisted mainly of follicles at various developmental stages, corpora lutea, and interstitium containing interstitial cells, fibrous tissue and vessels (Fig, 1A : F, L, In and V). These 3 major components of the ovary, especially the corpora lutea and interstitial cells, showed morphological changes according to the reproductive status.
In virgin females, the ovary was occupied exclusively with corpora lutea and with developing and atretic follicles, resulting in the narrow interstitium between them (Fig. 1A) . Corpora lutea were characterized by the uniformity in stainability and cell arrangement (Figs. 1A, B : L) . Interstitial cells were separated by fibrous tissue and encircled the corpora lutea or follicles (Fig. 1A ). There were two types of interstitial cells. One was dominant in number, oval to elliptic in shape, and characterized by light cytoplasm filled with large vacuoles (Fig. 1B, arrowheads with 1) . The other was minor in number, elongated in shape, and characterized by dark cytoplasm with high affinity for anilin blue and without vacuoles (Fig. 1B, arrowheads with d) .
In pregnant females, the ovary contained large corpora lutea and follicles (Fig. 2A) . The interstitium seemed to increase in volume (Figs. 2A, B) . The light interstitial cells became larger due to the increase of vacuoles in both size and number ( Fig. 2A, arrowheads  with 1) , while the dark cells increased in number and formed small aggregations ( Fig. 2A,  arrowheads with d) . Some of the corpora lutea were not round but irregular in shape in the periphery of the ovary (Fig. 2B, arrows) . They contained 2 types of cells, vacuolated and dark, and were apparently different from normal corpora lutea (Fig. 2B) . Two types of cells seemed to be separated into small clusters by fibrous tissue (Fig. 2B, lower 2 arrows) .
In females on day 2 after delivery, the ovary still contained some larger corpora lutea (Fig. 3A) and a small number of maturing follicles. Some corpora lutea seemed to lose the uniform stainability and cell arrangement described above (Fig. 3A) . The area occupied with corpora lutea or follicles was nearly the same as that of the interstitium (Fig. 3A) . Thus, the interstitium seemed to increase in volume.
Thick bundles of loose connective tissue increased with the increased number of dark cells in the interstitium.
In females completing lactation, corpora lutea were reduced in both size and number. Dark interstitial cells became dominant, while light ones decreased in both size and number (Fig. 3B) .
In females interrupted to nurse, corpora lutea were far more reduced in both size and number (Fig. 3C) . Many of them were degenerating and penetrated by fibrous tissue (Fig. 3C, arrows) . Follicles also decreased in number, but were occasionally at a developing stage. Dark interstitial cells occupied the interstitium, although light ones seemed to be more abundant than in the females completing lactation (compare Figs. 3B, C Pregnancy led to a significant weight increase in the liver, spleen and ovary, but not in the kidney, pituitary and adrenal ( Table 1) . The increased levels in liver and ovary weights were kept until weaning of the young, while the spleen weight decreased on day 2 after delivery. The liver, kidney, adrenal and ovary weights decreased significantly when lactation was interrupted.
The maximum pituitary weight was observed on day 2 after delivery. The body weight was the smallest in the virgin group and its changes appeared to be associated with reproductive performance in MWC females.
Corpora lutea decreased in size and number after delivery, especially when lactation was interrupted. However, this change seemed to commence during pregnancy (Fig. 2B) . The interstitium increased relatively in the area where corpora lutea decreased in size and number. The dark interstitial cells increased in number with expansion of the interstitium . These cells were characteristic of the wildcolored mastomys and not found in mice, rats, Syrian hamsters, gerbils and chamois-colored mastomys [2, unpublished observation] . Ovarian interstitial cells were interpreted to originate from atretic ova (follicles) by the programmed cell death [1] . However, this seems not to be the case for the wild-colored mastomys. There may be three possibilities with regard to the origin of the dark interstitial cells : they might stem from the fibroblast-like precursor cells, atretic follicles or light interstitial cells. The last possibility is most plausible, because Ogura et al. [3] reported the presence of transitional cell type between light and dark cells. Moreover, a part of light cells might originate from the corpora lutea because they were sometimes penetrated by fibrous tissue to form small cell aggregates (Figs. 2B,  3A) . The relative increase of light interstitial cells observed in the females interrupted to nurse (Fig. 3C ) may be prepared for the following reproduction. This may support the current explanation. The appearance of the dark intersitial cells also suggests that the steroidogenic cells of the wild-colored mastomys may have a specific cell turnover mechanism, as suggested in the border zone formation in the female adrenal cortex [5] .
Two types of interstitial cells, light and dark, were similar in morphological features to vacuolated cells and nodules observed in the adrenal border zone [5] , respectively. However, the light cells were not as large as the vacuolated cells in the adrenal cortex and the dark cells had clearer nuclei and cell boundaries than those constituting the nodules in the adrenal [4,51. Two types of interstitial cells changed in distribution with the reproductive status. Pregnancy seemed to cause the most striking morphological changes in the ovarian interstitium. This contrasted with the observation that lactation had a major effect on the development of nodules during the border zone formation in the adrenal cortex [5] . 
